This report brings out the fact that the success of agricultural alcohol in Germany is the result of long-continued experimentation, backed by a determination on the part of those high in authority that the project should succeed. Private enterprise patriotically combined for this definite purpose rather than for private gain seems to have been a factor hardly less effective.
The development of agricultural alcohol is found to be based on the principles of operation characteristic of manufacturing enterprises, and it little resemblance to the small farm enterprise to which many in this country have looked forward. Alcohol is seen to be not a separable source of income to the German landowner but a necessary factor in a large agricultural operation, the profits appearing rather in enhanced land values, larger yields of grain and forage crops, and in the dairy products made possible by the crops produced.
It i-perhaps not to be expected that America can proceed along the same lines as Germany, but in our attempt to solve this problem of crops to afford light, heat, and power there is much of value in the German experience. The consumption of the whisky became so widespread that restrictive measures had to be adopted by governments, not only-for ethical and social reasons (Gildemeister and Hoffmann, 1899, p. 34), 1 but for economic reasons as well, it being feared that in years of poor harvests too large a quantity of the cereals might be withdrawn from their more legitimate use in bread making (Brockhaus, 1894, p. 501).
The first potato distillery was operated in Monsheim in the Palatinate as early as 1750, but the alcohol industry in Germany up to 1840 was based almost exclusively upon the use of cereals as crude material. The industry has developed primarily in the cities on a small scale (Kleingewerbe) , and even as a side issue to other industries (Nebengewerbe). However, with the expansion of the cultivation of the potato-which gives a larger yield of starch per acre than the cereals-the distillation of alcohol became largely an agricultural industry. The western provinces of Germany with their more clayey soils were favorable to the cultivation of the sugar beet, whereas the light sandy soils of the eastern provinces (Brandenberg, Posen, and Silesia) were especially benefited by the cultivation of the potato. For this reason the distilleries in the western part are to-day primarily grain distilleries and are located at or near the cities. In south Germany (Baden, Wurttemberg, and AlsaceLorraine) apples and other fruits, according to quantity of the crops obtained, are utilized in the distillation of alcoholic beverages.
As in France, this industry, which is scarcely deserving of the name, is a home industry and is conducted on only a very small scale.
The agricultural significance of the development of the potatoalcohol industry as worked out in Germany is manifold : (1) All of the ingredients taken from the soil by the potatoes are returned to the soil.
(2) The spent mash (Schlempe) , which is the product obtained after the starch has been converted into alcohol and the latter has been removed by distillation, is a valuable feed for cattle. This enables the farmer to maintain a larger number of cattle than would otherwise be possible, and they in turn provide the manure so necessary for the light soil.
(3) The introduction of a cultivated crop (Hackfrucht) into the rotation has been of the greatest benefit, because it has made possible larger yields of grain even where the area devoted to cereal cultivation had to be reduced for the sake of the potato.
(4) Last, but not least, it has enabled the farmer to convert the unstable potato crop, especially of those varieties having poor keeping qualities, into a stable product, alcohol, which may be held as surplus stock for several years.
THE ECONOMIC SITUATION.
It would appear that as soon as the production of alcohol became an industry it was placed under governmental control. Not only for ethical reasons was this necessary, but for economic reasons as well.
The fact that although alcohol as a beverage is not a physiological necessity, but that nevertheless there is a strong demand for it by man, makes it an especially opportune object for raising internal revenue. Under such conditions it is self-evident that the development of the alcohol industry in any country will be materially influenced by revenue and other legislation.
While the increased tax on alcohol used as a beverage placed a national check upon its consumption and therefore upon its manufacture, the rapid strides which have been made, especially in the improvement of the crude material, are directly attributed to the operation of a certain phase of the laws taxing the finished product.
MASH-CAPACITY TAXES, 1820 AND 1868.
The tax which up to 1820 was levied upon the still was in that year replaced in Prussia and in others of the North German States by a mash-capacity tax. To control the output of alcohol and to tax this directly was not considered feasible, although theoretically it was the simplest and most equitable method. Inasmuch as the ratio between the volume of mash, as made in those days, and the finished product was fairly well established, the taxation of the mash capacity, while indirect, appeared more equitable and fair than a tax on the distilling apparatus, a much more variable factor in the process of manufacture.
The average yield of alcohol about 1820 was computed at 2.5 per cent of the mash, a very low figure when compared with the results attained since then. Immediately, therefore, it became an object to the manufacturer to crowd as much fermentable material as possible into each unit of his mash-tub capacity. This was accomplished on the one hand by thickening the mash and on the other hand by choosing those potatoes which were richest in starch. As will be seen later, this second factor led to the general cultivation of potatoes richer in starch; and, since it was much to his advantage to secure the most complete fermentation possible, the distiller was led to a more careful study and manipulation of the yeast.
The The consumption of potatoes, therefore, has increased 2J fold during the past 50 years, and that of grain \\ fold. In this connection it should also be remembered that the starch content of the potatoes has been increased.
The best indication of the growth, however, is found in the output of the finished product. Assuming an alcohol yield of 8 per cent in 1855-a rather high figure-Behrend (1907, p. 395) computes an output corresponding to 32,757,700 gallons (124,000,000 liters) of absolute alcohol. Figured on the same basis, the production in 1860 may be estimated at 42,003,825 gallons (159,000,000 liters) and in 1865 at 52,570,825 gallons (199,000,000 liters) of absolute alcohol.
In 1907 the production of spirit in the German Empire exceeded 105,670,000 gallons (400,000,000 liters), and in the territory corresponding to the Prussia of the earlier days it exceeded 79,252,500 gallons (300,000,000 liters). The considerably increased price for whisky resulted in a corresponding diminution in the consumption. The amount consumed shortly before this law went into effect has been estimated at 79,252,500 gallons (300,000,000 liters) (Wittelshofer and Behrend, 1906, p. The striking success with which the activity of the Central Association has been crowned becomes apparent from a few statistical data.
In 1898-99, the year in which the Central Association was organized, the consumption of alcohol for technical purposes amounted to 23,511,575 gallons (89,000,000 liters). During the first year of the existence of the association it rose to 26,153,325 gallons '(99,000,000 liters), and by it had risen to 39,097,900 gallons (148,000,000 liters).
The increase, no doubt, would have been much greater had it not been for the fact that the association had to pass through two crises: (1) In 1901-2, when the development of the technical consumption had to overcome the serious obstacle of the removal of the distillation tax, and (2) in 1904-5 when, in consequence of the failure of the potato crop, the retail price for denatured alcohol had to be increased. Nevertheless, in spite of the increased use of industrial alcohol, it became exceedingly difficult to establish an equilibrium between production and consumption because of the enormously increased potato production. Indeed. the surplus of alcohol carried over increased from year to year.
VOLUNTARY REGULATION OF PRODUCTION.
In October, 1902 It appears that with the increased potato production, the use of this product for the manufacture of alcohol has also increased. Behrend (1905, p. 30) One acre of potato land yields about 297 bushels of potatoes, making a total of 117,315 bushels for the entire area cultivated.
Of this amount, about one-third were small and defective potatoes, which were used in the distillery. Of the remaining twothirds of the crop, part was sold, part kept for seed potatoes, and part distributed among the workmen for use as food or to be fed to the pigs.
The grain for the most part is sold in Berlin, the straw beinĝ kept for bedding, etc. Whereas at Dahlem barley was not raised but had to be bought for the distillery, at Dahlewitz more than the quantity required for the distillery is raised,. the surplus being sold in Berlin.
In the malting process, oats are used with the barley in the proportion of 1 to 3. The grain is not mixed in this proportion at the time of malting, but when it is sown in the spring. It is believed that the natural mixture is better for the process of malting than the artificial mixture.
There were on the estate at that time 100 milch cows, 20 draft oxen, a considerable number of calves, 26 field horses, 6 coach and riding horses; also pigs and 300 chickens.
While the estate was run largely as a dairy farm it was by no means as exclusively such as the Dahlem estate. The cows were allowed to calve twice before being disposed of, the bull calves were sold when two weeks old, and the others were raised. Thus the stock was replenished on the estate. The calves were pastured for a part of the time, but the bulk of the 123 acres of meadow land was used for hay (Heuwiese). The cattle bred were the black Dutch.
All of the buildings looked very substantial, but the distillery, which was about 80 years old, was of a specially heavy construction. The interior was rebuilt about the time the present owner took possession.
Most of the parts, therefore, are modern, and the general impression was very favorable, although naturally the arrangement is not as convenient as it might be, because it had to be adapted to the existing space. From the malting vaults to the receiving tank of the finished product everything had the appearance of order and cleanliness.
One fact observed was of special interest as showing the operation of the method of taxation. The agricultural distillery is still taxed in part in accordance with the mash-tub tax laws. This law has been regarded as of special benefit to the distilling industry because it stimulated a number of improvements, as, for example, the thick mash. In order to utilize the mashing space to the utmost, this distillery has a contrivance which removes the skins, etc., from the mash, thereby slightly reducing the volume. While such a contrivance would not be necessary in the United States, it shows how even in one of the smaller distilleries every step is taken to reduce the tax to be paid. This increase in the number of agricultural distilleries would seem to indicate that the estate owners are convinced of their value, even though the benefit derived be but indirect, at least in certain years.
2 These materials are now purchased through a large corporation, an agricultural concern with headquarters at Berlin, which not only has branch depots in all large railroad centers but which also controls both price and quality by having analyses made. This cooperation has proved a serious loss to certain traders but is of benefit to agriculturists. (1) It put the dairy on a better financial basis, because the cows and oxen after having served their purpose were in fine condition to be sold. The cattle were also a necessity because of the manure they furnished.
(2) The potatoes in this case were more valuable when converted into alcohol than when sold as potatoes. In the fall of 1907 they were valued for alcohol purposes at 17 to 18 cents per bushel, whereas in the market they brought only 9 to 10i cents per bushel of 60 pounds and had to be hauled a considerable distance. The potatoes in turn were needed for a proper rotation of crops. 
